US009638345B2

a2 United States Patent
OKkita et al.

US 9,638,345 B2
May 2, 2017

(10) Patent No.:
45) Date of Patent:

(54) VALVE APPARATUS (56) References Cited

U.S. PATENT DOCUMENTS
(71) Applicant: SMC Corporation, Chiyoda-ku (JP)

2,638,306 A * 5/1953 Fortune .........ccc..... F16K 41/12

251/335.2

(72) Inventors: Yuzuru Okita, Tsukubamirai (JP); 5924441 A *  7/1999 Leys .ococvvinnrvcnn F16K 11/022
Tetsuro Maruyama, Tsukubamirai (JP) 137/312

6,508,266 B2*  1/2003 Iritani .........c....... F16K 7/126

137/15.11

(73) Assignee: SMC CORPORATION, Chiyoda-ku 6,612,538 B2* 9/2003 Tukano ............. F16K 7/17
ap) 137/270

FOREIGN PATENT DOCUMENTS

*) Notice: Subject to any disclaimer, the term of this
] y
patent is extended or adjusted under 35 ig 238891234752 ﬁ %gggg
U.S.C. 154(b) by 252 days. P 4461087 52010
Jp 2010-121689 6/2010
Jp 4705490 6/2011

(21) Appl. No.: 14/337,394
OTHER PUBLICATIONS

(22) Filed: Jul. 22, 2014
Rejection of the Application issued Jun. 19, 2015 in Korean Patent
Application No. 10-2014-0118739 (with partial English language
(65) Prior Publication Data translation).
US 2015/0129791 Al May 14, 2015 * cited by examiner
. L o Primary Examiner — Jessica Cahill
(30) Foreign Application Priority Data Assistant Examiner — Daphne M Barry
(74) Attorney, Agent, or Firm — Oblon, McClelland,
Nov. 11, 2013 (JP) ceeeevevcrececcne 2013-233348 Maier & Neustadt, L.L..P.
(57) ABSTRACT
(51) Int. CL A valve apparatus is equipped with a diaphragm disposed
F16K 31/122 (2006.01) displaceably in the interior of a body, and which opens and
F16K 7/14 (2006.01) closes a fluid passage by separating away from and being
seated on a valve seat, a conductive shaft arranged in a
(52) US. CL through hole that is formed substantially in the center of the
CPC ............ F16K 31/1221 (2013.01); F16K 7/14 diaphragm’ and a grounding member for grounding the

(2013.01)

(58) Field of Classification Search
CPC ..o F16K 31/1221; F16K 7/14
See application file for complete search history.

conductive shaft. Each of the body and the diaphragm is
formed from a non-conductive material, and one end surface
of the conductive shaft is exposed to the fluid passage.
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